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0HWKDQHLVFRQVLGHUHGDVDQDWWUDFWLYHIHHGVWRFNIRUWKHV\QWKHVLVRIFKHPLFDOSURGXFWVGXHWR
WKH ODUJH DPRXQW RI QDWXUDO JDV GHSRVLWV 7KH SURFHVV RI FRQYHUWLQJ QDWXUDO JDV LQWR D
PDUNHWDEOH OLTXLG FDQ EH FDUULHG RXW XVLQJ WZR URXWHV GLUHFW DQG LQGLUHFW FRQYHUVLRQ 7KH
LQGLUHFW URXWHV LQYROYH WKH FRQYHUVLRQ RIPHWKDQH LQWR DQ LQWHUPHGLDWH NQRZQ DV V\QJDV D
PL[WXUH RI&2DQG+&XUUHQWO\ WKH V\QJDV LV REWDLQHG IURP WKHPHWKDQH VWHDP UHIRUPLQJ
SURFHVVZKLFKLVHQHUJ\DQGFDSLWDOLQWHQVLYHGXHWRKLJKRSHUDWLQJWHPSHUDWXUHDQGSUHVVXUH
3DUWLDO R[LGDWLRQ RIPHWKDQH 320 LV D SURPLVLQJ DOWHUQDWLYH WR WKH UHIRUPLQJ SURFHVV DV LW
SRVVHVVHV KLJKHU HQHUJ\ HIILFLHQF\ DQG KLJKHU VHOHFWLYLW\ WR&2DQG+ >@+RZHYHU DV WKH
GRZQVWUHDP RI WKH 320 SURFHVV FDQQRW WROHUDWH QLWURJHQ SXUH R[\JHQ LV UHTXLUHG 3XUH
R[\JHQ LVXVXDOO\ REWDLQHG IURPDSUHVVXUHVZLQJDGVRUSWLRQ RU FU\RJHQLFGLVWLOODWLRQSURFHVV
WKDWLVH[WUHPHO\H[SHQVLYH>@7KHUHIRUHDOWHUQDWLYHWHFKQRORJLHVDUHUHTXLUHGWRGHYHORSOHVV
H[SHQVLYHDLUVHSDUDWLRQSURFHVVHV
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7KH SURGXFWLRQ RI V\QJDV WKURXJK SDUWLDO R[LGDWLRQ RI PHWKDQH 320 FDQ EH HQKDQFHG E\
XVLQJ DPHPEUDQH UHDFWRU ,Q WKLV VWXG\ D KROORZ ILEUHPHPEUDQH UHDFWRU  FRQVLVWLQJ RI WZR
IXQFWLRQDO OD\HUV DQG LQWHJUDWLQJ R[\JHQ VHSDUDWLRQ IURP WKH DPELHQW DLU DQG PHWKDQH
FRQYHUVLRQLQWRDVLQJOHXQLWRIRSHUDWLRQ)LJXUHLVGHYHORSHGZKLFKVLJQLILFDQWO\UHGXFHVWKH
UHDFWRUYROXPHGXHWRWKHH[WUHPHO\KLJKVXUIDFHDUHDYROXPHRIWKHKROORZILEUHFRQILJXUDWLRQ
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7KHGXDOOD\HUKROORZ ILEUHPHPEUDQHVZHUH IDEULFDWHGYLDDVLQJOHVWHSFRH[WUXVLRQDQGFR
VLQWHULQJWHFKQLTXHLQZKLFKWKHWKLFNQHVVDQGWKHFRPSRVLWLRQRIHDFKIXQFWLRQDOOD\HUFDQEH
FRQWUROOHGLQRUGHUIRUDEHWWHUUHDFWRUSHUIRUPDQFH7KHWKLQGHQVHRXWHUOD\HUFRQVLVWVRI
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%<6DQGODQWKDQXPVDPDULXPPDQJDQLWH/60ZKLOH
WKHLQQHUOD\HUFRQVLVWVRI%<6DQGQLFNHOR[LGH1L27KHLQQHUOD\HUQRWRQO\DFWV
DV D VXSSRUW OD\HU EXW DOVR D FDWDO\VW OD\HU IRUPHWKDQH FRQYHUVLRQ )RU GXDO OD\HU FHUDPLF
PHPEUDQHVPDGHRI GLIIHUHQWPDWHULDOV WKH VLQWHULQJ SURFHVV LV TXLWH FKDOOHQJLQJ GXH WR WKH
GLIIHUHQFH LQVLQWHULQJEHKDYLRXURI WKHPHPEUDQHPDWHULDOV%<6ZDVXVHGIRUERWK OD\HUVWR
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PDWFKWKHVLQWHULQJEHKDYLRXURIWKHWZROD\HUV7KHVLQWHULQJEHKDYLRXURIPHPEUDQHPDWHULDOV
ZDVDQDO\]HGXVLQJ'LODWRPHWHUSULRUWRWKHSUHSDUDWLRQRIVSLQQLQJVXVSHQVLRQV
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OD\HUKROORZ ILEUHPHPEUDQH IDEULFDWHG IURP%<6/60ZDVSUHSDUHG ILUVW$VHULHVRIR[\JHQ
SHUPHDWLRQ ZHUH VWXGLHG EHWZHHQ  DQG  & )LJXUH  DQG WKH UHVXOWV VKRZ WKDW WKH
R[\JHQSHUPHDWLRQ LV GHSHQGHQW RQ RSHUDWLQJ WHPSHUDWXUHV 7KHKLJKHVW R[\JHQSHUPHDWLRQ
ZDV REWDLQHG DW  &  [  PRO FPV )XUWKHU FKDUDFWHUL]DWLRQ XVLQJ ;UD\
GLIIUDFWRPHWHU 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 ZDV FDUULHG RXW WR VWXG\ WKH FKDQJHV RI WKH PHPEUDQH PDWHULDOV 1R
FKDQJHV LQ PDWHULDO VWUXFWXUHV ZHUH REVHUYHG LQ ;5' SDWWHUQV ZKHQ WKH PHPEUDQHV ZHUH
VLQWHUHG DW  & IRU  KRXUV 7KLV LQGLFDWHV WKHUH LV QR LQWHUGLIIXVLRQ RI %<6 DQG /60
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WKURXJKRXWWKHVLQWHULQJSURFHVV$VKRUWHUDLUJDSOHQJWKZDVXVHGGXULQJWKHIDEULFDWLRQRIWKH
VLQJOH OD\HUKROORZ ILEUHPHPEUDQHGXH WR WKH ORZYLVFRVLW\RI WKHVSLQQLQJVXVSHQVLRQ$VD
UHVXOWDVDQGZLFKHGVWUXFWXUHPHPEUDQHZDVREWDLQHG)LJXUH$VR[\JHQSHUPHDWLRQKDV
EHHQ FRQVLGHUHG DV WKH OLPLWLQJ VWHS IRU PHWKDQH FRQYHUVLRQ LQ RXU SUHYLRXV VWXGLHV > @
LGHDOO\LPSURYLQJWKHR[\JHQSHUPHDWLRQZLOOVLJQLILFDQWO\LPSURYHWKHV\QJDVSURGXFWLRQ
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